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1020030036795 <£t}: 2003/7/26 

(ASE: amplified spontaneous emission)^ ^^-7> «.Bfln 3*} ^ ^Kl-^^l 

«.U>£]ji ol^-nfl^s. °H w>a>^ ASE7> ols.ufl 

-£ 3a 
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1020030036795 #^ °J7>: 2003/7/26 

o}mLP§^ ^"^^71 {Gain-clamped optical amplifier} 



-H^^ ^-#^71^ CfOj:^ ^ah1» iL°J ^51, 

£ 5^ & ^<HH *fl<£*Rr o]s.jl^^ tiV;E*ll ^3- 7 HH tiVA>^^-o.SAi % 

^-H- *^=L ^7>» A>-g-*V ^-f ^^Sl^ 4 7) oil °m £ ^ ^-g- iL^ 

£ 6^r ^o>]&Kr o]S.ji^^ :£^ 7 |6||^ ^K^o] o. 

iieflZL 3*V» ^^l J£*m <^#£l 47] #sHl i^B^ #5* 

£ 7^ €■ ^SRr °l^ul3$ #51*11 ^-^7HlAi ti>A>^oi o. 

£8^^ ^<HH *fl<^Rr °l^ul33 #51*11 W^HH <g^^ ^ 71 #5* 
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1020030036795 #^ <y*>: 2003/7/26 

11,21,31, 41,51, 61,71; <a^^-f|- 12,24,55,72;^^- iiHflZL 3*} 

13, 23, 33,44, 54,63, 73;#^^-n- 14,22,45,62; ^3L^7] 

15,25,35,46,56,66,76; a>£^l 3H§^7. 42,52,64; t\^-%^ 7 ] 
43,53,65,75:71^: 

<13> o_ ^^ 7 ] ofl ^ ^O.^., ^l*>7fl^ «V£^ #f^-7.*| ^TT # 

^tb ^ oI^-jl^^ %^7] (gain-clamped optical amplifier)^ % 

3*^-8- ^-fi- ^ °jei7H #di*HM lH&*Hr i^*>7l ^ 3-2.5., 

<15> ti_V£^l %^^T ^"^71^ B.*i*8 ^Jl47V S-A^ 71- 
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1020030036795 #^ <H*}: 2003/7/26 

<17> Elicit ^7l( C avityHH M^Kr ^4 ol^-o] nfl ^u}^ <^ 

ols-nfl^o^ Us*!*! (population inversion)^ 3.7}7} JL^t}. ^-^7]^ 
°l^-^r ^^(population inversion)^ 3.7)9\- o]^v]\^^ Q °) <>]} aJM*! 

<is> o]^ ^-o] efloixi ^0.5. oi^-o] i^si ^^7l^ ^IJi^-oi o^£H 

^ °^^1Jl7} ^ ^ ZL ^ljr^cq ^7lofl -^*}7ll o]^o) <£$f>}?\} ^£|cf7> 
^^^SS] Afl7l7> ^ 7^1^ eflojT^ rt^Tfl S\jL %^7}°) o]^JL^o] A} 

5**1^ 

<19> ^2flo^ o1s.jl^^ «VE31 %^7l^ cl^-s.^ 5, 991,068^ 6,249 ( 373Jl<Hl 7lH 

<20> £ 1^ d]^-^-^ 5,991,068^011 7flAl^ ol=-ji^^ ^-^711- iL*] ^Jol 

t}. o] i&SESfl ^-^71 (S0A; semiconductor optical amplifier)^ o]s.<g<3 0} <#^j 
afl^ ti.Hfl^L a>A>7l(DBR; Distributed Bragg Reflector)!- **l7l* ^t^H h. 

^£^1 ^"^71^ <a^^S7> ^^-7l<Hl <aA>5]^ <y ^^KIJl^I ^}7}9)- ^ 
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102G030036795 ^7}: 2003/7/26 

(Gain)* I^^Ml -fr*H?!tK 

^^1 D J: ^^1J^ ^7l7> 7^1^ ig^jL <^tiV ^-^ 7 i^^ o) 

3"£- &-=r 7}^ nfl^ oi^Aljrcq ^^s. jc^. <g ^ 3^ 7 ] ( sa turat ion input power)^)- 

^IJ:^ ^l^sH ^-^>7fl <^3tr °l^-a- *fl^- ^ 

£ 2fe 6,249,373^^1 7fl*m oj^jL^ #M<fr ^m. 7 ]^. ^0} 

°) 3M3-fr ^^7)^ o]s. D fl^ S ofle^-o] ^ 7 }-£ ^-JH erbium-doped fiber) 
1- ^j-g-^zi, s]-^^ cf#^-^^-7l(WDM)» ^-g-^cf. ^7) <g#3# 

°fl ^i^K coupler HI ^*fl #3"£) ?K ATT; attenuator ) , #:n.^7l 

(ISO; isolator) ne]ZL %^.^\( BPF ; Band Pass Filter)7 r eflojT^ ^tr ^ 

^ ^^171 (ring cavity)* ^tr4. ^NltHfe ^-^lo] ^o^u)-^ 4^ 

^tr ^i]7l^ ^-#71 °1 £&3*H S^*>7) ^ *T 33 
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1020030036795 #^ <H7 r : 2003/7/26 

ZL&luj- £ i * s. 2<t] f^efl eflo]^ ^^l^- oi_g-*v oj^ji^tg %^sl 7 }^ 

M)7)7} ^}^r ^-f 3H*i^ s.^o] relaxation oscillation) 

«i-tfo.5L °m ^3^r # M]7]d\] ^a]^o] t^ji^o] ^«5 r 7ll sM, o]e^ <£Xm 
91 # M}7] '^tt *-2Lo)] e^(BER; bit error rate)^- ^™7]} 

SEtr ^Sr^l^ ^r^Hr^r <>1^M^ ^ ^ ^71^ ^o] ^ofl ^ ^ 



£ 3H*1 oj-g-tb #^#7j ^27} ^ 

% 5ll 0 l7-l ^il <&±= ^^M* 

^°fl 5a°H, °^^-fi- Hfe #^^-B- # #^-fMI #^>^r 

^ ^-^7);* ^71 SJ^^-fr^- ##5^ ^-7] #^3- 7^ 

^5. ^-^711- ^l^-trcf. 
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1020030036795 %^ ^7}: 2003/7/26 

<27> #71 ^-W}^^-^ 7 fl S^r Jf- 7fl ol^-o] ^ o. tieflu ^^>, tiVjE^ W^-7l 

^^"71 ^^15]^ 7^-i; o)-g-^£ Jg-o^^v ^-a_ U> -g--^ oj^ - el,} 

<28> ^-71 ^-aVAl-yj-^^^ ^-J1^7l# o] ^I-tI 14 ol^^ o. W]-A} 



1i*l£lTr *)lF^-B- «-efln ^^1-; #^#^-fMl ^13^ *fl2#^-f}- w.eflzi ^7>; ^ # 

71 ^ll^-B- W-HflU ^7>Sf #71 ^12^-^- a.2flH A>oloH i?} *1 *H <?J ?1 #A] j^-g. 

^71 %^S-7}9) 7}^%^^ ^7) ^fll^-R- JUEflZL ^ 7><4 ^12^-fj- «.BflZL 2j*H 

*1 ^4 ^-71 ^#715. ti>A>Al7lJi #7] -fr w-efl^- ^7>sq- *fl2#^ a.efln 

3*} 4^ ^ ti>A>cfl^ol a^ ^-g- °.5L <5Kr ol^^ 

EflZL ^7}# 31^ All^^L ^o^^V Jr^ ^ ol^ 
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1020030036795 #^ 2003/7/26 



^ g 3-8-] 

£ 3a^l <^1£ °l^ul3*§ #^7l(10)^r ^^-frUlWI #^K^o] ^ o. 
tLsflzi 3*K12)* ^^s>zl, #^^-8-(13)«fl ^-a_U]-tiVxl^^o] ^-Ji^7l(14)l- 

*>H, ^71 «.HflH ^^>(12)^ ^J1^7l(14) A>olofl ttVSLSfl ^-^7l( 15 ) 7 ]. 

7fl ^^}^H *}-8-^" ^ 5^, -*7l ^-B- tieflu 2^^(12) cfl^l Sb 

-£31 #^71(15)^ tisflZL ^7># tb 7fl ^ 7fl ol>y- 3)^ 

AflTis ^Hj-fi- t*x\2\. -g-^tb ^bs4« ^ SU^. 

C-l^ol ^- a o V 7 ] ^-tiVA>H 0 V^^cf O.^ °l-g-5|fe ^-Jl^ 71(14) ^ 

-fi-(13) ^ofl hU^S] tiU^H- jflsfl =l^^Y ^>-§-^>7li4 S^r #^^-R- 

(13) ^^1711 ^tb ^-fr* A>-g-§>c^ S av £ ^l ^-#^71 ( 15)^11 * 0 V#£l til 

A>^-ofl eflolx-1 Mj-^ol ^ «^l^ ^ oicf. 
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1020030036795 #<3 2003/7/26 

(15H1 #^-» #5.%} %^7)(15)«\)*\ ^ v ^#^"(ASE; amplified 

spontaneous emission;^*} ASEA ^)o) SJ^^-fKll)^ #^^-n-(13)S AA 

^#5]^ ASE^ c ^^r ^-fr w-sfl^- ^^>(12)ofl ^isfl a> 
51*11 ^-^7l(15)S ^sqji, tiU}s} ASE^ #51*11 (15)^1^ <^^^^<4 ^3- 

<37> 0^71^, ^- 7 ] i?fl2 3*}(12HH ^>S]^ ^^A]-^ ^71^ ASE^l7l 

oil ul^l^ji, ASE^il7l^ #51*11 ^f^KlsHH ##S]7l ^^fl <^A>£]^ 

<38> ^, ^7l7> >$Z>}T£ ASEfe #*fl7^ ^ o. yj| 2 ^7.>( 12)^1^ 

S]^ tiU>#A]Jr 7 ]- T^lJl, tiVrflS ^Al-Al^O] »| 7l7 |. yj-^ ASE7 |. Ol:^^ A ^ ^ O. y_ 

HflU 3*K12HH #*>=)fe «>A]-^-Al^7> 2]-o>^14. °1 ^4 SJ^^Md-M- #*}#^1JL 
7} ^fS^ #51*11 ^-^71(15)^ <>1^ l~Pf<H A>-§-§>7ll ^4. 
<39> ol ufl oj^^-Al^^ tiVA^Al^o] ^) 7l ^ ^S. tiVcflo]^ <^#AlJrcq M]7]y} o] 

±. ^S. o}^ ^] 7 ] #77}*}$= #51xfl ^#71(15)^ 7} 2} <^<5}7fl ^l^Cf7l- 

<40> £ 3b^ £ 3a^l ^22} tiVcfl^. ^^-£K21H1 ##^}- y oM^^ #Ji^7l(22) 

1- ^*l*}jl #«N#^-fK23Hl ^-tiVA^cfo] ^ o_ ^ 7 y mm o]^jl^ 

^ ^#7l(20)«- ^H^JI o^Cf. #7} ^-^^71(20)^ #51*11 ^#71 

(25H <tm%s$$-(2l)Q #^^-fK23) Zt-SLS. AA ASE7> ##£1}. 

#3^-fi-(23)5. ASE^r ^-fr 3*}(24H «VJE^1 ^^7] (25) 
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1020030036795 #^ 2003/7/26 

s. ASEtt #7] tiV£^l ^H§^M(25HH M * 

£ 3a£f 51 3b°fl 4^ 7lH€ o^ji^fg ^#^7l (10)(20)^ #51*11 #^-7HH 
u o v #^l ASE« £ 3a^ <y^^ofl>H £ 3b^r #3^M A A £51*11 W^M^. 
rr ^>o] 7 > & 2.-^ ol^-ol Jl^^ ##3-71 SHr*}. 

51 3a £ 3b^H 7flAl^ ol^-ji^^ #^7l(10)(20)^ #51*1] ##^7l 
(15X25)* A>-g-*V ^-o^i « °1 #51*11 %^7l 

(15X25)** tfi>i!*H °m-g-°l |7}^ ^-fr f47]i| HL^ #^£1tt s]-&^7l- 3 
7f€ ^-fKrare earth ion doped optical fiber) ^SM* A>-g-*i)51 -g-<Utr ^JL^f 
1- ^ 

£ 3a ^ 51 3b<HH <a/#^#>S-fHl *t*]<£ %q o. ^^>(i2)(24)*^- 

#51*11 ##47l^ <^/#^^ #5lsML°11 33 E4S^ jleflzz. 3*}* *V 7 fl JE^r 
¥ 7fl Ai] 7 ^£ *<a^ Jl4§ <2* ^ 

51 3a ^ 51 3b<*IH 7flA]^ #jl^ 71(14) (22)fe ^H3-B- ##<HH ^a>^«^ #51*11 
W^7l(15)(25)S. 3*°>.2.fe #*r ; £* *r#*r7l ^tr 7 ASL?L, #ji^7l7> 

og^^ g:- #^ ^ o. y ^ ^7.>(12)(24)ollAi #A}£|fe ^Hl^ elM*! i£ 
s ^ ^^f. 4eM °1 ^^-fK 11X21)** ^-#a> ^S** Aj-g- 

SL^ t^-i: ^-B- f^^H tflsfl ^MilS 7>e^l ^ZL ^A^tII 

^#tr #^-fr* 7j-f #Jl^7ll- ^sM£ ##^-« y ^l* *r 5£rr 
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1020030036795 #3 2003/7/26 

<45> ^ o. ^o. ^a>^7J1 ^^*H #*l*Rr ^-fr 

H^S^l ^3= 5°^£B] ^A}^ ol=-£S. ^^>^ 3jol «>^1^. 7g 

#^ H <M*Kr ^tfls #^*}<4 ^I^" 

. 5°<*IM 15° *W 3 ^}zW -fM^Tfl ^SRr 3W 

<46> £ 3c^ SJ^^-B-OlH Xll^-fr ti-Hfl^ 3*K32)# ^l^Jl, #3^-fK33) 

°11 *f|2^-f}- «Hfln 3*}(34)» #^7] (30)5 oflAl^jL $14. 

<47> a 0 v 7 i o]s.j7^^ ^--^ 7l (30)oil ^ o. 3*}(32)Sr *V£*ll # 

^7](35)^Ai <g^^-fr(31) q-j^ ASE1- #AW?J ^Aj-^Tfl sj- 

31, ^12^-^ a.eflzL 3*}(34)#£ «V£^ #^71(35)^1 #^^0.(33) ^o.^ q. 

ASE# ^S-7lS ^A]-E]7il °1 ^-f ^^>7> ^ofl^ Ol^ ^Sofl 

3 ASE# ^5L^] ^A^Z] ^ olcv) 0 )S.o] JL^S)^ °J^^l7l§ 

3711 i> ^ fltf. 

<48> a o v 7 i y.2flzi 3*>(32)(34)l-£- gj au^o^ zj-zj- # 

3= 3*]^ o}^ efl °1 *1 ^7l7> ^AjSl^l SMI «flo>n> £ ^ ofl 
<49> £ 3C<^1 7flAl^ Ol ^J7^^ ^S-7l(30)fe #51*11 ^#7l(35)« <>1 nfl ;g jg. A> 

-§-^ tfl*fl -£^^1 5a*! 1 ?]-, o] tiV^l ^-^71(35)^.0. tflAl^ ofls «-ol 3 
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1020030036795 #^ ^7}: 2003/7/26 

7>€ #^4r f^7m ^^tt fl£fl-7} ^7]-^ ^-frCrare earth ion doped 

optical fiber) #^7l» A}-g-*fl:E. ^-S-j^-g. ^^.^ 5a4. 

<so> £ 3c<^l>H ^/#^^^-(31)(33)ofl z}-z}- ^|i ^ *)l2#^-fr * ^ 3*} 

(32)(34)#£r aV£*fl ^-#^71(35)^ <^/#^ ^s^oll a] 3 JE^S^ aefla 
« tr 7fl ^ 7fl o]a o i- Afl7 ^ £ ^o^^v oj^g. ^ 014. 



^ 3*r» atiltr °l^:a3$ cf^tr ^*H1* aiMSl-JL 5£4 

£ 4a<^l <^l^m ^1^-31^^ ^-#^71(40)^ £ 3a<M °1H^1 iiefl^i 
(12) rflA] <y<3^-fr(4lH ^^Is QW&S. spSNl* ^ 91^ 

Ar#&Hk cf^ : f^^-7l(42)(WDM;wavelength division multiplexing)!- ^l*}^ 
*)3l7} *l*§<sRr °d^^-B-(41)^l 71^(43)^- ^^1*>J1 ^4. SEtr #^^-fr(44Hl^r 

^•J1^7](45)« -M^l^Jl, #7] A#&^ 4^^^71(42)4 ^-ul^ 71(45) S> 
-5^1 %#^7l(46)» ^^ltr 3Hf4. 

5. 4a 7flAl^ ol^-ji^^ ^-^71(40)^ *KE*]1 ^^7](46)# ^^.ufl^s. A>-g- 
tb « ^^*>al Sl*]^, o] uVjESjl ^^7l(46)» tfl*!*H ofls^-ol ^7>^ 

^-B- #^714 3=*r M^fe 3?£fi-7> ^7>^ ^j-fi-(rare earth ion doped 
optical fiber) ^#7l» A>-g-«fl£. *r 
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1020030036795 #^ <H7}: 2003/7/26 

<54> ole^*V ^ ol^-jj^^ W^7l(40)^ «V£*fl #^7l(46H ^ 

«a^^-fr(41)^ #^^-fr(44)S. 1&E*I| W^7l(46)oflAi ASE7> ^z}- 

^#€4. SJ^^-frUl) ##£lfe ASE^ ^#^^-71(42)^1 

2}*fl ^>^^ 7 > -g:i£|SU ^-el^ «>a>^-a1J:^ 7l-§-(43)<H] ^^fl iaM-3<H °g^^]J: 
4 ^1 #51*11 ^-#^7l(46)<>llAi ^ #^^-fr(44)S #^€4. 

<55> £ 4b ofl ^1^1^ ol^-Jl^^ ^-^ 7 l(50)^ ol^^ 0.(5!)^ 2}-^^ tff^^ 

71(52)1- ^til^>ji HVA>^-Als7> *}*3*Kr ^#^-fK5lH 7l^r(53)ol -g*l£M, #^ 
^-B-(54)<H1 ^-fr « ^7>(55)1- ^*1*}J7, #7l 5*3Ng-^ tf^^^-7l(52)s). 
^-fr tigflzL ^7>(55) a>o]6() ^#7l(56)# ^ltb 3Hr4. 

<56> £ 4b^l oflAl^ ol-E-^tg W#7l(50)fe 4a^l 7fl>M€ o]S-J7^^ ^^71(40) 

°fl ^-aL^ 71(45) tfl^i ^ o. y^-^ ^7K55)# ol-g-W^ ™. uj- 

<57> 5L 4cofl <^H£ o]^.ji^^ ^#71(60)^ <y^^-fi-(6lHl #JL^7l(62)!- ^*1 

Sj-al, #^^-^-(63)^1 «>a>^-a1s. g-s)^ ^ oi^ 

^^^^"71 (64) (WDM; wave length division multiplexing)* ^-wl^-Jl , 
A}%*±3L7\ ^^Kr #^3M3-fr(63)<*fl 71^(65)^: ^^*>JL, ^J1^7l (62)51- 
4^^^-71(64) *}°)°\) SLESfl W#7l(66)# -M^ltlr ^« 5Hr4. 
<58> ole^V 5>^r °1^-J1^ ^4*71 (60) *l5LS\} #^-7)(66H ^ 

^r}^ og^^ o. (61)s q. #^^^-(63)S *}5i*ll %^7l(66)*IM ASE7> zj-zj- 

##€4, #^^-R-(63) %r<L3, ^#5]^ ASE^ ^JjMr ^^^l (64H1 
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1020030036795 #^ <y*}: 2003/7/26 

^-#^71(66)^1^ ^ ^-JL^7l(62)<^l £]*fl ^Ki^H Aj-jq-^t}. 

(72)# ^a^l-Jl, #^^-R-(73)ofl 4^-^ ^^^-7l(74)sq- t]M75)°] 

^7] ^-R- tieflzi 3t.}(72)2}- ^"71 s^-g-^ ^^-^^-71(74) AHofl aVE^ #-3. 

7l(76)« SHrt}. 

<60> £ 4d oll c^S} Oj^-Jl^^ ^-^7l( 70 )^ 4c6ll 7flA ]^ 0]^.J7^^ #^ 7l ( 6 0) 

ofl ^^1^ #J1^7l(62) tfl^l ^ajo. a.eflZL ^7}(72)# o)-g-*Vcf^ ^ol^ ^ uf 

<6i> IE 4b ^ 4cH 7fl a] ^ ^-8- «2fl^ ^7>(55)(72)l-e- ^ o. 

EflZL 2?7>fif ^^^>7ll 7fl i&^r 711 °1 ^-fMl ^ 5U^, ^ tiVSLSfl 

^471^1 0 J/#^^_^-£Sl-Sofl ^ £2)-^ ti£flZL ^7fl- *V 711 SE^r ^ 711 °1 ^J" 
ti>T^l ^.^7lofl^ tiVAl-^ ti> A>1 . «V^] ^ ^ ol^ 311-1- 

<63> ^. oI^jt^^ ^^M* ^*RrOH 0X0] A] , og^^-X)^^ 

1545nm, *-Sfl^- 3*Rr ^ f^sj-^M ^ 1551.72™, ^Af^-^ 2 5dB, ^Aftfl 

^ ^ 0.5nm ^ Af-g^tf. 
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1020030036795 #^ ^7}: 2003/7/26 

<64> £ 53} ZLEfl^H 3.*]$. MlS.^^ £ 3b«\]*] °^5L%*& ^"#^71(10)^1 

tt *$=L ^^(24)# ^^*V ^ ^, o^ti> aV^^l ^#71^1 o]s. ^ ##*]^ ^ 

(10)^ ^sj^-fKii) *H ^-H- «2fl^- 3*>U2)7> #3HH 3-$* ^ 

% Q ]5L, £ 3b^- o)s.ji^^ %^7] (20)^ #^#^-FK23) <§H ^ 

-fi- y 2flH ^7K24)7V ^ ^R3# ^H^. 

<66> £ 5^1 nEflif %^*}^ ( ofl^ltb ^^71 « ^%*Y ^ 

*h ^£^1 #^7l<2} ^-f ^^^^ Afl7l7> #7>^"«H1 o]=-ol Tfl^H 

^l^Kr ^K!tt ^7>1- A}-g-*V ol^j7^^ ^-#^71 

^ ^7]7> q= -10dBm ^-e^H 18dB 7]B\ iL 0 l 

7l7> a_UV^ Afl 71 ofl tiVHlejl^cK 4^ ^ o. -a^-i 3^.0} aU}^, aU}:^ ^ 
ti_U>cfl^^- 3&^«H o^o] 3.71 + ojcf. 

<68> JE 3a ^ £ 3M1 o]s.j7^^ ^^-71^ S.^f- ^tij tiVr^l ^s. 7 ]o] ^ 

-f°fl «l*fl #-g- m^ol ci q-raV^l 1- ^ satf. ^-o. ^ol 14^^ 3}^ 

S.^ -^ji^ ^-^71 7> ^ ^^r^°J ^^14. 
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1020030036795 #3 ^*}: 2003/7/26 

<69> 51 6^ 51 3a2f ^ ^"2:^ £ ^l 0 J*>Tr oj^JL^^ ^S-^oflA-l 

1545nm ^^HdJ^ ^7H r^e}- #^i=HH ^^*V ^^lEejo]^. 

<70> #S*>^ , ^ 1552nm^ sKMH -i]JL7} tLeflzz. <5}gfl 

^#51^ «>A>^-AlsolJl 1545nnHl ^iJL^r ^^^^7]- 

tf. 51^ # 7H> #^ ^ <y§moll ^-6- w-aflu ^7>7> si-i: 
ASE^lJL, xfli^s f^g- ^ he^ji 7># 7>^ #0} £ 3a <4 ^ tiVjEsfl 

7 }d\] z|z| -25dBm, -15dBm H^Jl -5dBm^ 4l517> SJa}^ ^-f ^ ^B%M^-. ^ ^ 

a^ofl ^^Jro] Afl7l7> ASE ^1 7] 7> ^^l 1 ^ ^S-Q HU}^ *\) 

<7i> 51 7^ 51 3b^- ^d]^ ^*Hr>^ o)^^ %^7] * ^ 

<72> 51^ofl S^s} Ml 2.^1 W Pf-g-S. ^-o] ^ l7 | 7 |. -25dBm, -15dBm<tl ^^hil 

^£^1 ff^7H ^51^4 ^ZlSfnl^^-o. ^ hV 

51^1 ^#7H1a-14 S^JIS ^ ^I7l7> -25dBm, -15dBm^l S^^JL* ^ 

*1M 7flAl^>ji 01^ oI^-jl^^ W^7H1 ^A>Al^^- ^^^H^. 

<73> 51^* %2i-s}#, ym&4lS.Si\ a)}7}7} -25dBm <%*\ -15dBmAS. ^7>^- nfl 

^ ^-S.^1 ^^7l^ Sj-^tS. 4dB^51 o]s.o] 3j-o>^]^ M. 7fl 

ol^-jl^ %^ 7 )±. s\.^s. y±o)ji oi_g._g. ^ofl o)^] 3}-o)^- ^ 
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S. 8a2}- £ 8b ^ %^7] ^ £ 3a^ ^ 

^*>^, ^°ll ^-§-€ 2:^1^ 4^-ol I545nm M}7}7\ -25dBm<?l ^ 

S^, 2K >0 1 1555nm^lJl M}7}7\ -16dBm<y *KE*fl W#7H1 

^ 1555nm 4^^* ^7]?*SLS- ON, 0FF^7l^^ 5.Ai £ A 3 a £ 1545nm 4-^- 

^1^^ ^l7lolcf. -16dBm^ M]7]^ -25dBm ^7l» ^ 87fl aj-^fl ^Jro] ^7H sfl^ 
*}E.£. 5L 8a ^ 8b<^l ^ -25dBm^ ^711- 9^fl^^| # 

41Jl» 8^flW^ ^1^7]- ON, 0FF£)^ ^-f^ 7]$) ^%olrf. £ 8a*fl 5U*r 

^oV ^-^71^ ^-M^r 1555nm sl-^S7l- OFF^S** *H1 1545nm ^1JL7> ^ 

^7)^ o^-fr a.- <^7l ttfl^-ofl 3711 ^^1^1, ti J:^^ 1555nm *]JL7> 0N£]&^- ^-f<^l 
tt ¥ 4# ^1517> ois.^- 5J-7I nfl-g^l 1545nm ^11^ ^tfl^o.^. ^ A) ^^4r 

n.B\E.£. ^§^-71^ ^^JL^ ^l^sH ^ o)^jl^ 2=s$o] 

&-§"-!: ^ 9l^L, £ 8b<HH^ £oj M. t^o^ ;*H<?V<5Kr ia_V.tr *H 

^^■71^ ^-?-oil^ i 555nm #,_lj_o] 0N> 0FFo1 i ^-^^711 1545nm ^IJl^I >Hl7l7V 7]$] 
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a_UK^-g- ol-g-*!- %^3r7]±r ?\^$\ efl^H ^] -§-*!: 

^"^71^ cfl£Aln o > (metro network)^: W^7l ^ ^Jl^sl #-g-€ *r 
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#7} ^^-fH^ #71 W^7l«] 7>^« 0 V#^ #7] # 

tiVAV^cl-cHl ^ A o V 7l ^-^71 3. «>A}Al^ ^A]7l^ ^ ^ o^jL^ 

2] 

*11 liMl 5a°H, #71 ^-^A>-cj-^ *v 7fl hl^ ^ 7fl °1# ^##-8- afe #3 

^•fr ^ ^-fMl ^-fr W-Hfl^L SRr o} 
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l^tt 3] 

4] 

3 W^7l . 

6] 
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7] 

8] 

9] 

[3^8" 10] 

^1 9X°]*], ^"71 ^-#^7]^ S}Sff- oj^-o] ^ 7 >^ ^-B- 

11] 

o.ofl ^^5]^ ^12^-B- ti-Hfl^l ^7]-; * 
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#7] m^-fr 37}<2} #7] A2^3r J±2flH 37} 4°H 3*1*H <£3 

f^llt ^KMtt ^^7l;# S^M, 

#7} ^^^^ ^#3^r -8-71 W^7l^ ^>^U-#^-& #7) ^1 

^-B- tLEfln 37}s} ^-efl^i 3*HM 3"3" %^7}s. jl # 

7} ^11^-6- ti-efln 37}2} ^fl2^ -fr y.2flH 37} Zj-Zj-^ f^4# ^ tiVAf^^cl A] 

12] 

Tfl 11%H1 58*1*1, #7} Tfll^-fH «-efl^ 37} ^ 37} zj-ZJvS. 

*} 7fl Hi^r ^ 7fl o]AV t}^ ^ o. y ^ 3^0] ^ o. a^io S o]^ 

13] 

Tfl ii%H] 5a«H-H, #71 afll^-fr «-efl^ 37} ^ *fl2#^-f} ti.HflZL 37} 
£2}^.^ tLeflzz. 37}^ ^ ^iLS SJ-fe ol^-ji^^ ^-^71. 
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[3^*8- 14] 

^ ii%Hl &<>H, #7} ^11,2^-B- *>q-^ «Hfln 3 



15] 

*ll 11%H1 &<>H, ^ 12 ^o. ui$\n. 7*7\^r ^-B- A 
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